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1 Introduction

Information transmission is a ubiquitous part of economic activity and inefficiencies affecting it

entail potentially significant costs to society. A principal source of inefficiencies is the incentive

for strategic manipulation resulting from divergence of interests among communicating parties

(Crawford and Sobel [6]). The extent of these inefficiencies will depend on the rules and protocols

that govern communication. In this paper we engage in a communication design exercise: we

investigate whether introducing a (non-strategic) mediator can improve information transmission.

Mediators can help improve information transmission between a sender and a receiver by

garbling the sender’s messages. A sender who is reluctant to provide information will be more

willing to do so knowing that information is degraded by garbling. The receiver prefers garbled

information to no information. Under the right conditions both parties gain.1

The potential for mediation to improve information transmission has long been recognized.

Forges [9] presents an example of an information transmission game in which communication

is entirely ineffective with direct communication, while both sender and receiver can gain from

communication via an appropriately chosen mediation scheme. The underlying logic is nicely

illustrated by Myerson [16] with a story of a sender and receiver communicating via a messenger

pigeon. The sender has the choice of either sending the pigeon or not sending the pigeon. If the

pigeon is sent, it gets lost with some probability. There are two sender types, one who prefers

to be revealed and another who prefers to be concealed. There is an equilibrium in which the

type who prefers to be revealed sends the pigeon and the other does not send the pigeon. When

the pigeon does not arrive, the receiver does not know whether it was never sent or was sent

but got lost. As a result, when the pigeon does not arrive the receiver remains uncertain about

whether he is dealing with one type or the other. The type who prefers to be concealed remains

concealed and the type who prefers to be identified manages to get identified at least some of the

time. The mediation scheme ensures that the type who would prefer to be revealed is sometimes

pooled in with the other type, providing the latter type with deniability.

More recently Goltsman, Hörner, Pavlov and Squintani [11] (GHPS) have taken up the ques-

tion of mediation in the context of the leading example in Crawford and Sobel [6]. They identify

an efficiency bound for optimal mediation. Via the revelation principle (Myerson [15]) this is also

the bound for any other communication protocol, including, for example, repeated face-to-face

communication as considered by Krishna and Morgan [14]. Blume, Board and Kawamura [2]

demonstrate that the GHPS efficiency bound can be attainted in a single round of communi-

cation through a simple noisy channel: the sender sends a message to the receiver that goes

1The sender could accomplish the garbling of messages without a mediator by adopting an appropriate random-
ization. The problem is that without a mediator that randomization will typically not be incentive compatible.
The mediator has a role because he is committed to a garbling rule.
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through with some probability as sent; otherwise the message is replaced by a random draw

from some fixed distribution. The equilibria that achieve the efficiency bound with this noisy

channel exhibit a structure reminiscent of the messenger pigeon example: (sets of) high types

are sometimes pooled with (a set of) low types, and otherwise revealed.

We take mediation to the lab. To our knowledge, this is the first paper that experimentally

compares direct with mediated communication. To keep the comparison manageable and induce

salient incentives, we use a two-type incentive structure and a mediation rule that closely mirrors

the one employed in the messenger pigeon example. Our primary interest is in comparing the

outcomes from direct talk, where the receiver observes the sender’s message as sent, and mediated

talk, where the sender’s message is filtered through a noisy channel.

In addition, we are interested in how the available language, the way messages are framed,

affects mediation outcomes. A natural frame to adopt with a mediator is that of a direct

mechanism. In a direct mechanism the sender makes reports about her type to the mediator,

using a language consisting of declaratives. Based on those reports, the mediator makes action

recommendations to the receiver, using a language consisting of directives. In contrast, with

direct communication the spaces of sent and received messages are identical. This suggests five

treatments, direct talk with declaratives, direct talk with directives, and mediated talk, either

through a direct mechanism, or using only declaratives, or only directives.

Our theoretical predictions are derived from augmenting a standard equilibrium analysis

with a level-k approach that is anchored at the focal meanings of messages. For direct talk,

equilibrium alone predicts pooling, which can be achieved with having messages be independent

of the sender’s type. With mediated talk, it allows for separation, where the two types send

distinct messages, although pooling remains an equilibrium. The level-k analysis is consistent

with the equilibrium analysis: at all levels above level 0 players use equilibrium strategies. The

level-k prediction refines the equilibrium prediction by singling out exactly one message that will

be sent with direct talk and predicting separation with mediated talk.

We find that, in line with the theoretical predictions, the modal observed behavior of both

senders and receivers converges to pooling with direct talk and to separation with mediated

talk. To the extent that there is equilibrium behavior, the equilibria selected and message use

are consistent with our level-k analysis. We see separation rather than pooling with mediated

talk and pooling on the predicted message with direct talk. Outcomes, defined as joint distribu-

tions over states and actions, gravitate toward pooling with direct talk and toward separation

with mediated talk. This difference in behavior translates into a moderate payoff advantage of

mediated over direct talk.

The choice of language has no impact on terminal behavior. It does not matter whether

players communicate using declaratives or directives, or through a direct mechanism that accepts
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declaratives and issues directives. This is consistent with standard equilibrium analysis, for

which the available language is irrelevant. The observed irrelevance of which specific language is

available is also predicted by our level-k analysis.

Some departures of observed from predicted behavior are worth noting: (1) there is a sub-

stantial fraction of senders who separate in the first ten rounds of direct talk, contrary to the

equilibrium prediction and the level-k prediction for levels 1 and higher; (2) there is a substantial

fraction of senders who pool both in the first and last ten rounds of mediated talk, contrary to

both the equilibrium and level-k predictions; (3) under mediated talk there is a substantial and

stable fraction of receivers whose behavior cannot be explained by any belief about sender strate-

gies; and, (4) substantial fractions of state-action pairs in both direct talk and mediated talk are

inconsistent with both pooling and separation. As a result of these departures from predicted

behavior, players do not approximate the full benefits of mediation. Receivers, in particular,

obtain a lower payoff than their guaranteed expected payoff in both direct and mediated talk.

In direct talk they do not even achieve a payoff they could guarantee with certainty.

In summary, the equilibrium analysis accompanied by a level-k analysis anchored at focal

message meanings captures that mediation encourages separation, but both miss some other

salient features of the data. The level-k analysis, in particular, proves useful for equilibrium

selection, accounting for message use, explaining initial separation in direct talk, rationalizing

off-equilibrium-path responses under direct talk, but it does not account for departures from

equilibrium behavior under mediated talk.

There is a rich literature on sender-receiver game experiments with direct talk. We survey

that body of work in Blume, Lai, and Lim [3]. The experimental papers most closely related

to ours are Nguyen [17], Blume, Lai, and Lim [4], and Fréchette, Lizzeri, Perego [10]. Nguyen

and Fréchette et al. experimentally investigate Bayesian persuasion (Kamenica and Gentzkow

[13]). With Bayesian persuasion, like in the present paper, the receiver observes a garbled signal

of the state of the world; unlike here, there is no private information and the sender can fully

commit to a signaling rule that maps states of the world into signals. Blume et al. [4] model and

implement Warner’s [19] randomized response method in the lab. Under randomized response,

garbling is entirely under the control of the sender, and for that to be incentive compatible it is

necessary that the sender has a preference for compliance with the procedure, which may be in

the form of deriving utility from truth-telling. While messages in the present paper are cheap

talk, communication under randomized response amounts to costly signaling. Ours is the first

paper that looks at the effects of garbling cheap-talk messages.

In the next section we introduce the communication protocols and the incentive structure. In

Section 3 we discuss the theoretical predictions. Section 4 describes our experimental treatments

and procedures. In Section 5 we report our findings and in Section 6 we discuss our findings and
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possible extensions.

2 The Communication Environments

We investigate the impact of mediation on communication between a privately informed sender

and an uninformed receiver whose action determines the payoff of both players. In mediated

talk the sender sends a message to a non-strategic mediator who in turn sends a message to the

receiver. The receiver takes an action after having observed (only) the mediator’s message. We

contrast mediated talk with direct talk, where the sender sends a message to the receiver without

the intervention of a mediator.

A mediation scheme that has played a central role in theory and is natural for our environment

is a direct mechanism. In a direct mechanism, the sender’s message to the mediator is framed as

a declaration of her private information, her type, and the mediator’s message to the receiver is

framed as a directive of which action to take. Therefore, with a direct mechanism we have two

message spaces to consider, one composed of declaratives and one composed of directives.

In general, with both mediated and direct talk we have a choice of message spaces. To allow

for the possibility that the framing of messages matters, we consider two direct-talk treatments,

one with declaratives and one with directives, and three mediated-talk treatments, one in which

the mediator both receives and sends declaratives, one in which the mediator both receives and

sends directives, and the direct mechanism, in which the mediator receives declaratives and sends

directives. The size of the message spaces is the same across all treatments, and is the minimal

size required to induce all possible equilibrium outcomes. Thus in total we have five treatments,

two for direct talk and three for mediated talk.

In all five games considered the sender privately observes the state of the world and then sends

a message. After observing a possibly garbled (through the mediator) version of the sender’s

message the receiver takes an action. Payoffs of both players depend on the state of the world

and the action taken by the receiver. Messages have no direct effect on payoffs, and are thus

cheap talk.

L C R

s 110,120 10,0 60,100

t 80,0 10,120 130,90

Table 1: Payoffs

The payoff structure is the same across all games considered. There are two possible states
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of the world, s and t, which are commonly known to be equally likely. The receiver has three

actions L,C and R. Payoffs are summarized in Table 1. In each cell of the payoff table the first

entry indicates the sender’s payoff and the second entry the receiver’s payoff. This incentive

structure captures two central features of the one made prominent by Crawford and Sobel [6]:

there are possible efficiency gains from communication and there are incentives for the sender to

misrepresent her type. Without communication the receiver’s unique optimal action is R. Both

sender and receiver could gain if the sender could credibly reveal when her type is s. There is,

however, an incentive problem because if type s credibly reveals, then type t prefers to mimic s

rather than be revealed herself.

With direct talk, sent and received messages coincide. We consider two direct-talk games,

the direct-declaratives game and the direct-directives game.

Table 2: Direct-Talk Games

Game Direct declaratives Direct directives

Transmission Rule

(input
prob.
Ð→ output)

s
1 // s

t
1 // t

L
1 // L

R
1 // R

In the direct-declaratives game the message space is {s, t}, and thus coincides with the type

space. Furthermore, if the sender sends message s, the receiver observes message s, and similarly

for message t. Sometimes it will be convenient to differentiate messages from types by enclosing

them in quotes, e.g. to write “s” and “t” for messages.

In the direct-directives game the message space is {L,R}, and thus corresponds to a subset

of the receiver’s action space.2 If the sender sends message L, the receiver observes message L,

and similarly for message R. Again, for the sake of differentiating messages from actions, we

will sometime write “L” and “R” for messages. It will also be convenient sometimes to lump

messages “s” and “L” together and to write “s/L”. Similarly we will sometimes use “t/R” when

we want to talk about messages “t” and “R” at the same time.

With mediated talk, messages pass through a noisy channel and therefore the message ob-

served by the receiver need not coincide with the message sent by the sender. We consider three

mediated-talk games, the mediated-declaratives game, the mediated-directives game, and the

mediated-direct-mechanism game.

In the mediated-declaratives game the message space is {s, t}, and thus coincides with the

type space. The message observed by the receiver, however, need not be the one sent by the

2There is no loss from excluding a possible message C, since it has no effect on the set of equilibrium outcomes.
Also, there is no plausible use of such a message that would be in line with the focal interpretation of messages.
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Table 3: Mediated-Talk Games

Game Mediated declaratives Mediated directives Mediated direct mechanism

Mediation Rule

(input
prob.
Ð→ output)

s
1
2 //
1
2

''

s

t
1 // t

L
1
2 //
1
2

''

L

R
1 // R

s
1
2 //
1
2

''

L

t
1 // R

sender. Instead, when receiving message s from the sender, the mediator randomizes uniformly

over messages s and t, when sending a message to the receiver. When receiving message t from

the sender, the mediator passes it on to the receiver without change. This mechanism has the

structure of an optimal mechanism in our environment; the receiver randomizes after one message

and faithfully transmits the other.3

In the mediated-directives game the message space is {L,R}, a subset of the receiver’s action

space. The mediator in the mediated-directives game uses a mediation scheme that closely

mirrors that used in the mediated-declaratives game: when receiving message L from the sender,

the mediator randomizes uniformly over messages L and R, when sending a message to the

receiver. When receiving message R from the sender, the mediator passes it on to the receiver

without change. As before, this mechanism has the structure of an optimal mechanism.

In the mediated-direct-mechanism game the sender sends messages from the message space

{s, t} to the mediator, and the mediator transmits messages from the message space {L,R} to

the receiver. Up to relabeling of messages, the mediation scheme is the same as before and

thus has the structure of an optimal mechanism: when receiving message s from the sender,

the mediator randomizes uniformly over messages L and R; when receiving message t from the

sender, the mediator sends message R to the receiver.

3 Theoretical Predictions

In a cheap-talk game the outcome associated with a (Bayesian Nash) equilibrium is the joint

distribution over types and actions that is induced by that equilibrium. Our predictions are

based on a full characterization of the set of equilibrium outcomes for each game, supplemented

by a level-k analysis.

Cheap talk generally admits multiple equilibria supporting the same outcome, due to ex-

changeability of messages. With mediation, given the specific structure of each mediation scheme,

3An optimal mechanism differs only in the probabilities with which the mediator randomizes following message
s from the sender. In an optimal mechanism the receiver would be indifferent between actions C and R following
message t from the mediator. We chose to avoid this indifference in order to help making incentives salient in the
experiment.
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this effect is somewhat muted, but even there does not fully disappear. The level-k analysis has

a twofold role in our analysis. It admits boundedly rational behavior and it permits predictions

to be anchored in the focal interpretations of messages, the “language” we employ in each game.

Anchoring predictions in the available language turns out to lead to a unique prediction for each

game.

We follow Crawford’s [7] proposal for how to handle communication games with focal message

meanings in a level-k framework (see also Cai and Wang’s [5] application to CS-type sender-

receiver games and Wang, Spezio, and Camerer’s [18] support for the level-k model in sender-

receiver games via eyetracking). The key is that in communication games with focal message

meanings those meanings are a natural anchor for players’ reasoning. Specifically, we model

level-0 (L0) senders as being forthright and L0 receivers as being credulous. A forthright sender

is truthful when messages are framed as declaratives and recommends her preferred action when

messages are framed as directives. A credulous receiver best-responds to a forthright sender. For

higher levels of sophistication, we have Lk≥1 senders (levels k that are at least k = 1) best-respond

to Lk−1 receivers and Lk≥1 receivers best-respond to Lk senders. We further postulate that senders

who are indifferent between the two messages and receivers who encounter an unexpected message

behave as they would at the next lower level.4

As we will see, in each game the set of equilibrium outcomes is very small. The level-k

analysis refines this prediction further and selects a single equilibrium for each case.

3.1 Direct Talk

With direct talk separation, where different types of the sender send distinct messages, is not

an equilibrium outcome. Type t of the sender would receive her lowest possible payoff, 10,

with separation. She would be better off mimicking type s for a payoff of 80. This breaks any

candidate for a separating equilibrium.

Like in any sender-receiver game, with direct talk pooling is an equilibrium outcome. Under

pooling regardless of the state of the world the receiver takes the action that is optimal given

his prior beliefs, here action R. The joint distribution over types and actions that corresponds

to the pooling outcome is shown in Table 4. It reflects the fact that types are equally likely and

that the receiver takes action R irrespective of the type. We show in the appendix that under

4Our setup introduces two aspects that are potentially relevant for a level-k analysis and not present in
Crawford [7]: messages are sometimes framed as directives or garbled by a mediator. As a result, with directives
even an unsophisticated sender needs to pay attention to payoffs if we want to connect her message use to focal
message meanings. In addition, with directives rather than expressing receiver credulity by having L0 receivers
best respond to a forthright sender strategy, we could have L0 receivers take directives at face value. Finally, a
decision has to be made on how credulous receivers, if they best respond to forthright senders, deal with mediation.
Our modeling choices are motivated by trying to stay close to Crawford’s original formulation, maximizing the
predictive power of our level-k analysis, and the desire to provide a good fit of our data.
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L C R

s 0% 0% 50%

t 0% 0% 50%

Table 4: Pooling

direct talk pooling is the unique equilibrium outcome.

The equilibrium analysis remains silent about how messages will be used in equilibrium

under direct talk. There are equilibria in which the sender sends messages s regardless of type,

equilibria in which she sends messages t regardless of type, as well as a continuum of equilibria

with different forms of randomization. The level-k analysis can be more precise because it makes

use of focal message meanings.

Table 5: Level-k Prediction for the Direct-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L C
Lk≥1 “s” “s” R C

Table 5 summarizes the level-k prediction for the direct-declaratives game. With the message

space {s, t}, forthright L0 senders are truthful. Credulous L0 receivers take senders to be truthful

and respond accordingly. Senders at level L1, who best respond to L0 receivers all strictly prefer

to send message s, regardless of their true type. Therefore, since message s is uninformative, L1

receivers respond with action R. This pattern of behavior is stable and iterates through all higher

levels: at all but the lowest level of sophistication the prediction is that senders send message

s, receivers respond with the pooling action R to message s, and with action C to message t.

Hence, the level-k analysis selects a unique pooling equilibrium: at all but the lowest level players

employ the same pooling-equilibrium strategy. For observables in the direct-declaratives

game the level-k prediction is that the sender always sends message s and that the

receiver responds to message s with action R.

The level-k prediction for the direct-directives game is summarized in Table 6. With message

space {L,R} (forthright) L0 senders ask for their preferred action. L0 receivers trust that senders

will be forthright and respond accordingly. At all levels other than the lowest level senders pool

on message L and receivers respond to message L with action R and to message R with action

C. For observables in the direct-directives game the level-k prediction is that the

sender always sends message L and that the receiver responds to message L with

action R.
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Table 6: Level-k Prediction for the Direct-Directives Game

Sender’s Strategy Receiver’s Strategy
s t “L” “R”

L0 “L” “R” L C
Lk≥1 “L” “L” R C

3.2 Mediated Talk

With mediated talk pooling remains an equilibrium outcome and there are multiple equilibria

supporting that outcome. Unlike with direct talk, with mediated talk separation, where the

sender uses a separating strategy and the receiver best responds to the mediator’s induced mes-

sages, is an equilibrium outcome. To see this, consider the mediated-direct-mechanism game (the

argument applies to the other mediated-talk games with the appropriate relabeling of messages).

When the sender reports truthfully, i.e. sends s to the mediator when her type is s and likewise

sends t when her type is t, the receiver assigns posterior probability 1 to type s after receiving

message L from the mediator and assigns posterior probability 1
3 to type s after receiving mes-

sage R from the mediator. This makes it a (unique) best reply for the receiver to take action

L after message L from the mediator and to take action R after message R from the mediator.

Given that strategy of the receiver, it is uniquely optimal for the sender to report truthfully.5

The equilibrium outcome in which there is separation is shown in Table 7.

L C R

s 25% 0% 25%

t 0% 0% 50%

Table 7: Separation

We demonstrate in the appendix that with mediation separation and pooling are the

only two equilibrium outcomes. Furthermore, there is a unique equilibrium support-

ing separation, which implies that for the case of separation, the equilibrium analysis

pins down message use. For the case of pooling, the equilibrium analysis does not pin down

message use.

Separation under mediation also has attractive stability properties: It is supported by the

5The structure of this equilibrium is reminiscent of that of optimal equilibria in Blume, Board, and Kawamura
[2]. They analyze communication through a noisy channel in the uniform-quadratic version of the Crawford-Sobel
[6] model. Equilibria that attain the efficiency bound established by Goltsman, Hörner, Pavlov and Squintani [11]
have intervals of high types be revealed some fraction of the time and otherwise pooled with the lowest interval of
types. In both cases, this provides a cover for low types. Here the fact that s is sometimes pooled with t protects
type t from receiving her least favorite actions C.
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unique persistent equilibrium (Kalai and Samet [12]) in the game (which is also the unique min-

imal curb equilibrium, Basu and Weibull [1]). Taking into account these stability considerations

our equilibrium analysis predicts separation with mediation. Separation Pareto dom-

inates pooling both ex ante and ex post: type s is strictly better off and type t is no worse off

under separation.

Additional support for the separation prediction with mediation comes from the level-k anal-

ysis. Tables 8-10 report the level-k analysis for the three mediated-talk games. In all three cases

forthrightness of the sender at the lowest level translates into separation, which is preserved

through all levels.

Table 8: Level-k Prediction for the Mediated-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L R
Lk≥1 “s” “t” L R

Table 9: Level-k Prediction for the Mediated-Directives Game

Sender’s Strategy Receiver’s Strategy
s t “L” “R”

L0 “L” “R” L R
Lk≥1 “L” “R” L R

Table 10: Level-k Prediction for the Mediated-Direct-Mechanism Game

Sender’s Strategy Receiver’s Strategy
s t “L” “R”

L0 “s” “t” L R
Lk≥1 “s” “t” L R

The level-k analysis predicts that in the mediated-declaratives game senders

are truthful and receivers respond to message s with action L and to message t

with action R, in the mediated-declaratives game senders sincerely ask for their

favorite action and receivers respond to message L with action L and to message

R with action R, and in the mediated-direct-mechanism game senders are truthful

and receivers respond to message L with action L and to message R with action

R.
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4 Experimental Treatments and Procedures

Each of the five games analyzed above corresponded to an experimental treatment, as summarized

in Table 11.

Table 11: Experimental Treatments

Direct Talk Mediated Talk

Declaratives Direct-Declaratives Mediated-Declaratives

Directives Direct-Directives Mediated-Directives

Direct Mechanism N/A Mediated-Direct-Mechanism

Our experiment was conducted in English using z-Tree (Fischbacher [8]) at The Hong Kong

University of Science and Technology. A total of 456 subjects participated in the five treatments.

Subjects had no prior experience with the experiment and were recruited from the undergraduate

population of the university.

Five sessions were conducted for each treatment. On average, 18 subjects participated in a

session, with half of them randomly assigned to the role of a Sender and the other half to the

role of a Receiver.6 Roles remained fixed throughout a session. Senders and receivers in a session

were randomly matched to play 60 rounds of the game.

In each session, upon arrival, subjects were instructed to sit at separate computer terminals.

Each received a copy of the experimental instructions. The instructions were read aloud using

slide illustrations as an aid. A comprehension quiz and a practice round followed.

Subjects were told that there would be two equally likely situations, situation s and situation

t, and their rewards in the two situations differed according to Table 1, which was shown on their

decision screens. At the beginning of each round, the computer randomly selected a situation.

The sender privately learned the selected situation. In the mediated-direct-mechanism and the

two declaratives treatments, the sender chose one of two messages, “s” or “t,” to send to the

receiver. In the two directives treatments, the choices were messages “L” and “R.”

In the direct-talk treatments, the sender’s chosen message was always transmitted to the

paired receiver as sent. In the mediated-declaratives or directives treatment, message “t/R”

chosen by the sender was always transmitted to the receiver as sent, while for message “s/L”

6Of the 25 sessions, there were 13 with 20 subjects, 6 with 18 subjects, 3 with 16 subjects, 2 with 14 subjects,
and 1 with 12 subjects.
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there were equal probabilities that “s/L” or “t/R” was transmitted. In the mediated-direct-

mechanism treatment, “t” was always transmitted as “L,” and “s” was transmitted as “L” or

“R” with equal probabilities. Subjects were informed of these mediation rules.

After receiving a message, the receiver chose one of three actions, L,C, or R. Rewards for the

round were then determined based on the randomly selected situation and the receiver’s action.

Feedback on the situation, the sender’s message, the receiver’s action, and the subject’s reward

was provided at the end of each round.

We randomly selected two rounds for payments. The average reward a subject earned in the

two selected rounds was converted into Hong Kong Dollars at a fixed and known exchange rate

of HK$1 per reward point. A show-up fee of HK$30 was also provided. Subjects on average

earned HK$119.3 (≈ US$15.3) by participating in a session that lasted 1.6 hours.

5 Findings

For each of our games, level-k behavior for k ≥ 1 coincides with behavior in an equilibrium. When

contrasting observed behavior with predictions, “prediction” refers to this equilibrium.

5.1 Mediated vs direct talk

In this section we compare the data from mediated talk, aggregated over all sessions of the three

mediated-talk treatment, with the data from direct talk, aggregated over all sessions of the two

direct-talk treatments. We focus on terminal behavior (last ten rounds) and initial behavior

(first ten rounds).

5.1.1 Mediated vs direct talk - sender behavior

Figure 1 summarizes sender behavior in the mediated-talk and direct-talk treatments over the

first and last ten rounds, and compares observed with predicted behavior (error bars correspond

to 95% confidence intervals). It indicates for each type, s and t, of the sender the frequencies

with which that type sends message “s” and message “t”, in case the message space is {“s”,“t”},

or message “L” and message “R”, in case the message space is {“L”,“R”}. Since for all our

treatments the theoretical predictions do not distinguish messages “s” and “L”, we lump them

together where appropriate, and refer to messages “s/L”; similarly, we use “t/R” to jointly refer

to messages “t” and “R”. The principal difference in predictions between the direct and mediated-

talk treatments is that with direct talk type t pools with type s on message “s/L” whereas with

mediated talk type t separates by sending message “t/R”. The main takeaway from Figure 1 is
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that, as predicted, there is more sender separation with mediated talk than with direct talk, and

modal message use tends to conform with the theoretical prediction.

In the last 10 rounds of the direct-talk treatments, type-t senders send message “s/L” 88%

of the time, significantly more often than message “t/R” (p = 0.003, Wilcoxon signed-rank test).

By contrast, in the last 10 rounds of the mediated-talk treatments, type-t senders send message

“t/R” 75% of the time, significantly more often than message “s/L” (p < 0.001, Wilcoxon signed-

rank test). For comparison across the two sets of treatments, type t-senders in the mediated-talk

treatments separate by sending “t/R” significantly more often than do type t-senders in the

direct-talk treatments (p < 0.001, Mann-Whitney test).

Quantitatively, the differentiation between the two sets of treatments is overall less pro-

nounced in the first 10 rounds, but the differences remain statistically significant. In the first

10 rounds of the direct-talk treatments, type-t senders send message “s/L” 61% of the time,

significantly more often than message “t/R” (p = 0.02, Wilcoxon signed-rank test). In the last 10

rounds of the mediated-talk treatments, type-t senders send message “t/R” 79% of the time, sig-

nificantly more often than message “s/L” (p < 0.001, Wilcoxon signed-rank test). It also remains

the case that type t-senders in the mediated-talk treatments separate by sending “t/R” signifi-

cantly more often than do type t-senders in the direct-talk treatments (p < 0.001, Mann-Whitney

test).
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Figure 1: Senders’ Behavior in Direct Talk vs. Mediated Talk:
First-10-Round and Last-10-Round Data

In the last ten rounds with direct talk the behavior of type t-senders is indistinguishable

from that of type s-senders: the frequency of type-s senders sending “s/L” is 86%, while that

of type-t sending “s/L” is 88%. This tendency to pool in the terminal periods evolves over time

from type-t senders sometimes separating during the initial 10 rounds: in the first 10 rounds

13



of the direct-talk treatments, type-t senders send message “t/R” 39% of the time. Thus, while

initially there is over-communication with direct talk, it disappears over time. Terminal play in

direct talk converges toward types pooling, and, as predicted by the level-k analysis, pooling on

the common message “s/L”.

With mediated talk, the predominant sender behavior is separation, where, consistent with

the theoretical prediction for how messages are used, type s senders send message “s/L” and

type t sender send “t/R”. Separation starts early and does not vary much over time. Senders of

type s send message “s/L” 92% of the time in the first 10 rounds and 99% of the time in the

last 10 rounds. Senders of type t send message “t/R” 79% of the time in the first 10 rounds and

75% of the time in the last 10 rounds.

The principal departure from predicted sender behavior is that a non-negligible fraction of

t-types fails to separate under mediated talk: senders of type t send message “s/L” 21% of the

time in the first 10 rounds and 25% of the time in the last 10 rounds. Despite this, there is a

substantial difference between direct and mediated talk. Under direct talk, t-types separate (by

sending message “t/R”) only 12% of the time in the last 10 rounds. In contrast, under mediated

talk t-types separate 75% of the time in the last 10 rounds. The key message regarding sender

behavior is therefore that while only a minority of t-types separate under direct talk, most t-types

separate under mediated talk.

Figure 2 documents the sender dynamics. The figure presents the 5-round moving averages of

the frequencies of messages “s/L” and “t/R” conditional on type s and type t in the direct-talk

and the mediated-talk treatments.7

The figure shows that under direct talk, type s senders send message “s/L” with a high and

stable frequency throughout. Type t senders likewise send message “s/L” with higher frequency

than message “t/R” from the beginning. While initially there is a substantial fraction of type

t senders sending message “t/R”, that fraction gradually diminishes until it stabilizes to a level

below 20%. In the final 30 rounds both types s and t consistently send message “s/L” with a

frequency above 80%. This corresponds to a pooling strategy for the sender: the receiver’s best

reply to this behavior is to take action R after both messages. Furthermore in the last 30 rounds

80% of sender behavior is consistent with the predicted sender strategy of sending message “s/L”

regardless of type.

Under mediated talk, after a brief adjustment, nearly 100% of types s consistently send

message “s/L”, and just above 70% of types t send message “t/R” throughout. While a non-

negligible fraction of type t senders pools with type s by sending message “s/L”, above 75%

send the separating message “t/R” during the last 30 rounds. Overall, behavior under direct

7The moving average for round n is calculated by averaging the frequencies in rounds n − 2, n − 1, n, n + 1,
and n + 2. The data points accordingly start at Round 3 and end at Round 58.
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talk gravitates toward pooling, whereas behavior under mediated talk is more consistent with

separation.
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(b) Mediated-Talk Treatments

Figure 2: Trends of Frequencies of Messages Conditional on Types (5-Round Moving Averages)

5.1.2 Mediated vs direct talk - receiver behavior

Figure 3 summarizes initial and terminal receiver behavior in the mediated-talk and direct-talk

treatments. Like for senders, modal behavior in terminal rounds gravitates toward pooling with

direct talk and toward separation with mediated talk.

In the last 10 rounds of the direct-talk treatments the frequency of the pooling action R

is 72%, up from 46% during the first 10 rounds. This increase is seen after both messages.

Conditional on message “s/L”, the frequency of R is 74% in the last 10 rounds, up from 46%
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Figure 3: Receivers’ Behavior in Direct Talk vs. Mediated Talk:
First-10-Round and Last-10-Round Data

in the first 10 rounds; conditional on message “t/R”, the frequency of R is 61% in the last 10

rounds, up from 43% in the first 10 rounds. During the first 10 rounds, the frequency of action

L after message “s/L” is 48%, and after message “t/R” the most frequent action is C, with

a frequency of 55%. Thus initial receiver behavior under direct talk is more consistent with

separation. This departure from the theoretical prediction is attenuated over time, with pooling

eventually becoming the modal behavior under direct talk.

In the last 10 rounds of the mediated-talk treatments 72% of receiver behavior is most con-

sistent with separation. This behavior is established early, with 79% of receiver responses being

consistent with separation during the first 10 rounds. There are two kinds of noteworthy de-

partures from theory under mediated talk in the last 10 rounds: the frequency of action R

conditional on message “s/L” is 30%, while the frequency of action C conditional on message

“t/R” is 23%. Nevertheless, in line with theory, receiver behavior consistent with separation is

significantly more pronounced with mediated talk than with direct talk: while under direct talk

receivers respond to message “s/L” with the separating action L only 13% of the time in the

last 10 rounds, under mediated talk this frequency rises significantly to 68% (p < 0.001, Mann-

Whitney test). This frequency is observed at different levels in the first 10 rounds, but there is

a similar significant difference between direct talk and mediated talk; the receivers respond to

message “s/L” with action L 48% of the time in the first 10 rounds under direct talk, while this

frequency rises to 83% under mediated talk (p < 0.001, Mann-Whitney test).

Figure 4 documents the receiver dynamics. The figure presents the 5-round moving averages

of the frequencies of actions L, C and R conditional on message “s/L” and message “t/R” in the

direct-talk and the mediated-talk treatments.
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The figure shows that under direct talk after both messages the frequency of action R grad-

ually rises, starting at around 40%. Conditional on message “s/L”, eventually about 70% of

actions taken are action R. Conditional on message “t/R”, the trend is slightly less pronounced

with eventually just above 60% of actions taken being action R. At least initially the bulk of the

remaining responses can be attributed to credulous receiver behavior, where the receiver best

responds to assuming that the sender either honestly declares her type or is honest about her

most preferred action.

Under mediated talk, there is a stable tendency toward separation throughout. After message

“s/L”, initially roughly 80% of the actions taken are action L; that frequency drops slightly over

time, stabilizing at around 70% during the last 30 rounds. After message “t/R”, the frequency

of action R is consistently above 70% over the entire 60 rounds. Departures from separation are

likewise stable and in two directions. Following message “s/L” in excess of 20% of actions taken

are action R during the last 30 rounds and following message “t/R” about 20% of the actions

taken are action C over the entire 60 rounds.

The latter departure from the theoretical prediction is of particular interest because it cannot

be justified by any receiver belief about the sender’s strategy. There does not exist a sender

strategy that would make it optimal for the receiver to take action C following message “t/R”.

Any receiver strategy that prescribes action C in response to message “t/R” is strictly dominated,

therefore fails to be rationalizable, and cannot be accounted for by a level-k analysis based on

receivers fully understanding and internalizing the rules of mediated communication.

With direct talk, responding with action C to message “t/R” would be rationalizable and

is in fact the predicted behavior according to our level-k analysis of direct talk. Therefore

observing this behavior under mediated talk would be consistent with a fraction of receivers

not understanding the implications of mediation and instead analyzing the game as if it were

direct talk.8 The receiver behavior we observe under mediation is consistent with about 20%

of receivers analyzing the game as if there is no mediation. The same rationale, that there is a

fraction of about 20% of players who approach mediated talk as if it is direct talk would account

for the systematic component of the departure of observed sender behavior from predicted sender

behavior under mediated talk that is illustrated in Figure 2.

Overall, we find that, as for senders, receiver behavior under direct talk gravitates toward

pooling, whereas receiver behavior under mediated talk is more consistent with separation. We

also again find systematic departures from this central tendency, which might be explained by a

fraction of players confusing mediated with direct talk.

8We show in the appendix that this perspective is consistent with the remaining receivers, who understand
that there is mediation, analyzing the game as before, even when they take into account that there is a small
fraction (less than 2/9) of players who do not understand that there is mediation.
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(a) Direct-Talk Treatments

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action L Conditional 
on Message "s/L" (5‐Round Moving Averages)  

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action C Conditional 
on Message "s/L" (5‐Round Moving Averages)  

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action R Conditional 
on Message "s/L" (5‐Round Moving Averages)  

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action L Conditional 
on Message "t/R" (5‐Round Moving Averages)  

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action C Conditional 
on Message "t/R" (5‐Round Moving Averages)  

0.00

0.20

0.40

0.60

0.80

1.00

3 8 13 18 23 28 33 38 43 48 53 58

P
ro
p
o
rt
io
n

Round

Mediated Talk: Frequencies of Action R Conditional 
on Message "t/R" (5‐Round Moving Averages)  

(b) Mediated-Talk Treatments

Figure 4: Trends of Frequencies of Actions Conditional
on Messages (5-Round Moving Averages)

5.1.3 Mediated vs direct talk - outcomes

Table 12 reports outcomes – joint distributions over types and actions – in the mediated-talk

and direct-talk treatments over the first and last ten rounds, and relates them to predicted

behavior. Predicted outcomes and observations consistent with those outcomes are indicated

in bold. Theory predicts that with mediation conditional on type s being realized that type is

identified half of the time with mediated talk and never identified with direct talk. Identification

of type s is possible under mediated talk because there the sender uses a separating strategy.

The principal message from our data is that there is indeed a higher incidence of separation

(type-s identification) under mediated talk than under direct talk.
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L C R

s 0% 0% 50%

t 0% 0% 50%

Predicted

L C R

s 22% 6% 24%

t 14% 12% 22%

First 10 Rounds

L C R

s 6% 8% 38%

t 6% 8% 34%

Last 10 Rounds

(a) Direct Talk

L C R

s 25% 0% 25%

t 0% 0% 50%

Predicted

L C R

s 18% 6% 24%

t 5% 9% 38%

First 10 Rounds

L C R

s 18% 7% 27%

t 4% 9% 35%

Last 10 Rounds

(b) Mediated Talk

Table 12: Communication Outcomes: Joint Frequencies over
Types and Actions in the First and Last 10 Rounds

In the last ten rounds with direct talk the sum of the frequencies of the pairs (s,R) and

(t,R), which are the ones consistent with the pooling outcome, is 72%. The initial frequency of

observations consistent with pooling is 46%, with departures from pooling consistent with some

separation and some success of type t mimicking type s. In the first 10 rounds under direct talk,

the frequency of sender types being identified is 34%, which is the sum of the frequency of the

pair (s,L) at 22% and that of the pair (t,C) at 12%. The frequency of the pair (t,L), which

indicates that the t-type successfully mimics the s-type, is 14%. By the end, departures from

pooling are unsystematic, and pooling emerges as the most frequently observed outcome.

Under mediated talk in both the last and first ten rounds the sum of the frequencies of the

pairs (s,L), (s,R), and (t,R), which are the ones consistent with separation, is 80%. There is

little structure in the departures from the theoretical outcome prediction under mediated talk

both during the last ten rounds and first ten rounds; the most frequent departure is toward

(t,C), which is observed with a frequency of 9%.

Consistent with the theory favoring separation under mediated talk, the fraction of observa-

tions of (s,L) pairs during the last ten rounds is 18% with mediated talk, whereas it is only 6%

with direct talk. The frequency of action L conditional on type s is 13% in the last 10 rounds un-

der direct talk, significantly lower than the 35% under mediated talk (p < 0.001, Mann-Whitney

test). By contrast, there is no significant difference between the conditional frequencies under

direct and mediated talk in the first 10 rounds, which are, respectively, 42% and 37% (two-sided

p = 0.4052, Mann-Whitney test). The central message regarding the outcome comparison is that

while initial attempts at communication gradually break down under the weight of incentives
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with direct talk, they persist with mediated talk.

Figure 5 documents the outcome dynamics. The figure presents the 5-round moving averages

of the frequencies of actions L, C and R conditional on type s and type t in the direct-talk and

the mediated-talk treatments.

The figure shows that under direct talk for both types the conditional frequency of action

R gradually rises from a starting point of around 40%. Conditional on either type, eventually

about 70% of actions taken are action R. Initial departures from the pooling outcomes are in

the direction of separation. Over time, departures from pooling become largely unsystematic.

Under mediated talk, the frequency of action L conditional on type s is fairly stable at

just under 40%. This is much closer to the separation prediction of 50% than pooling, which

would be 0%. Departures from the separation prediction tend to be in the form of a slightly

higher frequency of action R conditional on type s and a non-negligible fraction of actions C

conditional on type t. As discussed in the appendix, this is consistent with a variant of our

level-k analysis that allows for a portion of subjects who ignore the fact that there is mediation

in the mediated-talk environment.

5.1.4 Mediated vs direct talk - payoffs

Figure 6 shows the payoffs in the mediated-talk and direct-talk treatments over the first and last

ten rounds, and compares them to predicted behavior. The prediction is that (expected) payoffs

for both senders and receivers are higher under mediated talk. Consistent with this prediction,

we observe higher payoffs for senders as well as receivers with mediation both in the first and last

10 rounds. In the first 10 rounds under mediated talk, senders and receivers receive, respectively,

average payoffs of 89.22 and 90.03, significantly higher than their respective average payoffs of

80.46 and 84.66 under direct talk (p < 0.01 Mann-Whitney tests); in the last 10 rounds under

mediated talk, senders and receivers receive, respectively, 85.75 and 90.44, significantly higher

than their respective average payoffs of 80.87 and 85.62 under direct talk (p < 0.05 Mann-Whitney

tests). It is also worth noting that receivers do not achieve the pooling payoff with either direct

or mediated talk, even though they could guarantee that payoff by simply ignoring messages. In

sum, while players do not manage to approximate the full benefits from mediation, there appears

to be a moderate payoff advantage from mediated talk over direct talk.

5.2 Variation in and determinants of individual behavior

In this section we explore how well individual behavior can be accounted for by our level-k model

and how individual behavior is affected by information, behavioral considerations, treatment,
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Figure 5: Trends of Frequencies of Actions Conditional on Types (5-Round Moving Averages)

prior experience, and interactions of these factors.

5.2.1 Level-k classification

For each of the treatments, our level-k model makes a single prediction for levels 1 and above.

As we have seen, there are substantial departures from that prediction. To get a clearer picture

of the nature of these departures, here we classify individual subjects according to whether their

behavior is best described as level-0, level-k with k ≥ 1, or resists classification.

In the case of direct talk, for both senders and receivers, strategies are different for L0 and

Lk≥1. For each subject, we calculate the frequencies of observed choices that are consistent

with a given level for that subject’s role. Note that L0 and Lk≥1 strategies share some common
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Figure 6: Average Payoffs in Direct Talk vs. Mediated Talk:
First-10-Round and Last-10-Round Data

Table 13: Proportion of L0, Lk≥1, and Unclassified: Sender-Subjects

Direct Declaratives Direct Directives
Session L0 Lk≥1 Unclassified L0 Lk≥1 Unclassified

1 0.20 0.60 0.20 0.00 1.00 0.00
2 0.00 0.80 0.20 0.10 0.80 0.10
3 0.14 0.57 0.29 0.11 0.89 0.10
4 0.00 1.00 0.00 0.00 0.80 0.20
5 0.25 0.75 0.00 0.00 1.00 0.00

Mean 0.12 0.74 0.14 0.04 0.90 0.06

Note:

Table 14: Proportion of L0, Lk≥1, and Unclassified: Receiver-Subjects

Direct Declaratives Direct Directives
Session L0 Lk≥1 Unclassified L0 Lk≥1 Unclassified

1 0.00 0.50 0.50 0.00 0.50 0.50
2 0.00 0.60 0.40 0.00 0.60 0.40
3 0.00 0.71 0.29 0.00 0.33 0.67
4 0.00 0.50 0.50 0.00 0.30 0.70
5 0.00 0.38 0.62 0.00 0.50 0.50

Mean 0.00 0.54 0.46 0.00 0.45 0.55

Note:

components. This is the case when the sender’s type is s or when the receiver observes message

“s/L”. Observed choices that are consistent with both L0 and Lk≥1 classifications, are counted

toward the frequencies of both L0 and Lk≥1. For each subject, there will be one frequency for L0

and another for Lk≥1. We single out the more frequent one. If this higher frequency is no less

than 70%, the subject is classified as belonging to that level. Otherwise, the subject is considered

unclassified. For each session and each role, we calculate the proportions of L0-subjects, Lk≥1-
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subjects, and unclassified subjects. Tables 13 and 14 present the findings for, respectively, senders

and receivers.

The classification is imperfect, with the degree of conformity with the level-k prediction

varying both across sessions and across treatments. One characteristic of the classification that

stands out is that fewer receiver subjects than sender subjects can be classified by our rule. On

average, around 50% of receiver subjects cannot be classified as using a level-k strategy, whereas

more for receivers more than 80% can be classified. In both cases, when subjects can be classified,

they are overwhelmingly categorized as level Lk≥1 rather than level L0 players, consistent with

the notion that the level zero type is only a mental construct, the model used by the lowest level

“real” type.

With mediated talk, for both senders and receivers, the strategies are the same at all levels.

The classification is therefore dichotomous: subjects are either classified as Lk≥0 players or remain

unclassified.

Table 15: Proportion of Lk≥0 and Unclassified: Sender-Subjects

Mediated Declaratives Mediated Directives Mediated Direct Mechanism
Session Lk≥0 Unclassified Lk≥0 Unclassified Lk≥0 Unclassified

1 0.90 0.10 0.89 0.11 0.90 0.10
2 0.75 0.25 0.90 0.10 1.00 0.00
3 1.00 0.00 0.80 0.20 1.00 0.00
4 0.89 0.11 0.56 0.44 0.29 0.71
5 0.70 0.30 1.00 0.00 0.78 0.22

Mean 0.85 0.15 0.83 0.17 0.79 0.21

Note:

Table 16: Proportion of Lk≥0 and Unclassified: Receiver-Subjects

Mediated Declaratives Mediated Directives Mediated Direct Mechanism
Session Lk≥0 Unclassified Lk≥0 Unclassified Lk≥0 Unclassified

1 0.60 0.40 0.67 0.33 0.80 0.20
2 0.50 0.50 0.60 0.40 1.00 0.00
3 0.67 0.33 0.50 0.50 0.67 0.33
4 0.78 0.22 0.33 0.67 0.29 0.71
5 0.40 0.60 1.00 0.00 0.44 0.56

Mean 0.59 0.41 0.62 0.38 0.64 0.36

Note:

We use the same 70% threshold. For each subject, we calculate the frequency of observed

choices that are consistent with the Lk≥0 strategy of his/her role. If this frequency is no less

than 70%, the subject is classified as a Lk≥0-type. Otherwise, he/she is considered unclassified.

Tables 15 and 16 present the findings for, respectively, senders and receivers. As in the case of

direct talk there is considerable variation across sessions and treatments, and senders are more

frequently classified as Lk≥0 players than are receivers.
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5.2.2 Determinants of individual behavior

In order to better understand sender behavior, we regress I{mi,τ = “s/L”}, an indicator variable

that takes the value 1 (and zero otherwise) if sender i sends message “s/L” in period τ , on a com-

bination of variables that are either suggested by theory, motivated by behavioral considerations,

or have a plausible role in learning. In addition to a constant, our regressors are:

I{θi,τ = s}: This indicator variable takes on the value 1 if sender i’s type in period τ is

s. We expect the coefficient associated with this regressor to be positive if there is some

preference for truth-telling, or if some of the senders are level-0 players.

I{θi,τ = s} × I{M}: This product of indicators takes on the value 1 (and zero otherwise) if

the sender’s type is s and the treatment is M (which stands for mediated talk). Theory,

that is the level-k analysis for levels k ≥ 1 and the equilibrium selected by that level-k

analysis, predicts that the sender having type s makes no difference for the probability of

message “s/L” being sent under direct talk and increases that probability under mediated

talk. Accordingly, we expect the coefficient of the regressor I{θi,τ = s}×I{M} to be positive;

this is the principal predicted treatment effect for senders.

I{θi,τ = s}× I{m̂i,τ−1 = “s/L”}× I{ai,τ−1 = L}: m̂i,τ−1 is the message observed by the receiver

that was matched with sender i in the previous period (after mediation in the mediated talk

treatments) and action L is the preferred action of a sender with type s. Therefore, if the

product of indicators I{θi,τ = s}× I{m̂i,τ−1 = “s/L”}× I{ai,τ−1 = L} equals 1, a sender whose

type is currently s is confronted with a situation where having sent message “s/L” and

having that message be observed by the receiver resulted in a success in the prior period.

If we believe the sender to be positively influenced by success, we expect the coefficient on

that regressor to be positive.

I{m̂i,τ−1 = “t/R”} × I{ai,τ−1 = C}: Action C is the least preferred action of both types of

the sender. Therefore if in the previous period sender i effectively sent message “t/R”

and the receiver’s response was to take action C, she might be dissuaded from sending

message “t/R” and therefore be more likely to send message “s/L. If senders are responsive

to success and failure and capable for counterfactual reasoning, we expect the coefficient

of this regressor to be positive.

I{θi,τ = s} × I{m̂i,τ−1 = “s/L”} × I{ai,τ−1 = L} × I{M}: This regressor interacts our measure

of past success with message “s/L” with the treatment indicator. If there is a fraction

of senders who have truth-telling preferences at the outset or, equivalently, act as level-0

players this creates a tension with the level-k prediction for levels k ≥ 1 and our equilibrium

prediction for direct talk, but not for mediated talk. If learning plays a role in resolving that
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tension, then we expect learning to play a greater role under direct talk. This would suggest

that the coefficient on the regressor I{θi,τ = s} × I{m̂i,τ−1 = “s/L”} × I{ai,τ−1 = L} × I{M} is

negative.

I{m̂i,τ−1 = “t/R”} × I{ai,τ−1 = C} × I{M}: This regressor interacts our measure of past

failure with sending the alternative message “t/R” with the treatment indicator. By the

same reasoning as for the previous case, we expect learning to play a greater role with

direct talk. Thus a negative experience with sending message “t/R” ought to have a lesser

positive effect on the probability of sending message “s/L” under mediated talk. This

would suggest that the coefficient on the regressor I{m̂i,τ−1 = “t/R”}× I{ai,τ−1 = C}× I{M}
is negative.

The final two regressors examine the impact of time on how treatment affects learning. We

expect the lesser role of learning under mediated talk to be more pronounced early, before

behavior has settled down. Accordingly, we expect the coefficients on I{θi,τ = s}×I{m̂i,τ−1 =

“s/L”}×I{ai,τ−1 = L}×I{M}×I{τ ≤ 20} and I{m̂i,τ−1 = “t/R”}×I{ai,τ−1 = C}×I{M}×I{τ ≤
20} to be negative.

Table 17 reports the estimation results for senders with standard errors clustered at the

session level. We estimate both linear probability models (with fixed and random effects) and

probit models (with random effects) using panel data.9 The main takeaway from the estimations

is that there is a strong treatment effect: the coefficient on I{θi,τ = s} has the expected sign,

is large in size, and highly significant across all our specifications. In all specifications that

include interaction effects with the treatment (I{M}), the coefficient on I{θi,τ = s} × I{m̂i,τ−1 =

“s/L”}×I{ai,τ−1 = L} has the expected sign and is statistically significant, suggesting that learning

from success plays a role. There is also some indication that this effect is confined to direct talk:

The coefficient on I{θi,τ = s} × I{m̂i,τ−1 = “s/L”} × I{ai,τ−1 = L} × I{M} is negative in all three

specifications where it is included and highly significant in two out of three specifications. The

sizes of the learning effects uniformly are an order of magnitude smaller than the treatment

effect.

9It is likely that there are correlations between unobserved heterogeneity and some of the regressors, which
makes fixed effects more preferred. For example, sender-subjects may differ in their expectations of how receiver-
subjects would respond as a result of the messages they sent. These expectations are likely to correlate with the
communication environment (direct or mediated talk), the message delivered in the prior round, and the action
taken in the prior round. A Hausman test further confirms that random effects are not preferred (p < 0.001). For
the probit model we only consider random effects because pairing probit with fixed effects is problematic.
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Our examination of receiver behavior parallels that for senders. We regress I{aj,τ = L}, an

indicator variable that takes the value 1 (and zero otherwise) if receiver j takes action L in period

τ , on a combination of variables that are either suggested by theory, motivated by behavioral

considerations, or have a plausible role in learning. In addition to a constant, our regressors are:

I{mj,τ = “s/L”}: This indicator variable takes on the value 1 if receiver j observes message

“s/L” in period τ . We expect the coefficient associated with this regressor to be positive

if there is some fraction of credulous receivers.

I{mj,τ = “s/L”}×I{M}: This product of indicators takes on the value 1 (and zero otherwise)

if receiver j observes message “s/L” in period τ and the treatment is M (mediated talk).

Theory, that is the level-k analysis for levels k ≥ 1 and the equilibrium selected by that

level-k analysis, predicts that observing message “s/L” induces action L under mediated

but not under direct talk. Therefore, we expect the coefficient of the regressor I{mj,τ =

“s/L”}× I{M} to be positive; this is the principal predicted treatment effect for receivers.

I{mj,τ = “s/L”} × I{m̃j,τ−1 = “s/L”} × I{θj,τ−1 = s}: The message m̃j,τ−1 is the message

that was sent by the sender who was matched with receiver j in period τ − 1 (prior to

possible garbling by mediation). If the current message is “s/L” and in the prior period

that message was sent by type s, we might expect a receiver who learns to be more inclined

to respond with L, the action that is a best response to beliefs concentrated on type s.

Therefore the coefficient on the regressor I{mj,τ = “s/L”}× I{m̃j,τ−1 = “s/L”}× I{θj,τ−1 = s}
ought to be positive.

I{mj,τ = “s/L”}×I{m̃j,τ−1 = “t/R”}×I{θj,τ−1 = t}: If the current message is “s/L” and in the

prior period the alternative message “t/R” was sent by type t, we might expect a receiver

who learns and engages in counterfactual reasoning to be more inclined to respond with

action L, the action that is a best response to beliefs concentrated on type s. Therefore the

coefficient on the regressor I{mj,τ = “s/L”} × I{m̃j,τ−1 = “t/R”} × I{θj,τ−1 = t} also ought to

be positive.

With mediated talk, for the reasons given above, learning might be playing less of a role.

If so, this would diminish the direct positive impact the probability of taking action L

from seeing message “s/L” associated with type s as well as the indirect positive impact

on that probability from seeing message “t/R” associated with type t. Then we would

expect the coefficients on I{mj,τ = “s/L”} × I{m̃j,τ−1 = “s/L”} × I{θj,τ−1 = s} × I{M} and

on I{mj,τ = “s/L”} × I{m̃j,τ−1 = “t/R”} × I{θj,τ−1 = t} × I{M} to be negative. In the case

of receivers there is, however, a potential countervailing effect: they might find it more

difficult to associate messages with types under mediation, which would increase the role

of learning, and render the coefficients positive.
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The final two regressors examine the impact of time on how treatment affects learning.

We expect the role of learning under mediated talk to be more pronounced early, before

behavior has settled down. Accordingly, if learning is less important with mediation, we

expect the coefficients on I{mj,τ = “s/L”}×I{m̃j,τ−1 = “s/L”}×I{θj,τ−1 = s}×I{M}×I{τ ≤ 20}

and I{mj,τ = “s/L”} × I{m̃j,τ−1 = “t/R”} × I{θj,τ−1 = t} × I{M} × I{τ ≤ 20} to be negative.

If, however, learning is more important for receivers under mediation, we expect those

coefficients to be positive.

Table 18 reports the estimation results for receivers with standard errors clustered at the

session level. Similar to the estimations for senders, we estimate a linear probability model with

both random and fixed effects and a probit model with random effects. Again, the treatment

effect, as measured by the coefficient on I{mj,τ = “s/L”}×I{M}, is highly significant in all of our

specifications and dominates all other effects in size. In addition, we see that credulousness of the

receiver, as measured by the coefficient on I{mj,τ = “s/L”}, plays an important role; the coefficient

estimate is smaller than for the treatment effect, but not by orders of magnitude. Learning

appears to play a greater role for receivers than for senders. There is a highly significant effect

of learning from counterfactuals, as measured by the coefficient on I{mj,τ = “s/L”} × I{m̃j,τ−1 =

“t/R”} × I{θj,τ−1 = t} in all of our specification. It is of a similar size as the credulousness effect.

In the first 20 rounds, where we expect most learning to take place, receiver behavior appears to

be more impacted by learning under mediated talk than under direct talk.
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6 Discussion

In this paper we conduct a communication design exercise, trying to see whether mediation can

improve information transmission. We find a definite treatment effect. There are pronounced

differences in behavior and outcomes between direct and mediated communication. Direct com-

munication tends toward pooling, whereas mediated communication tends toward separation.

This translates into moderate payoff improvements for both senders and receivers from replacing

direct with mediated communication.

Theory, which predicts pooling under direct talk, separation under mediated talk, and the

specific way in which messages are used, captures modal behavior well. There are, however,

substantial and sometimes stable departures from the theoretical prediction. Confirming results

from prior work on communication games, we find over-communication by senders in the initial

rounds of direct talk; this over-communication vanishes with experience. In contrast, there is

stable under-communication by senders under mediated talk. Receivers over-interpret messages

under both direct and mediated talk, i.e., with non-negligible frequency they take actions that

would only be optimal if they had more precise information. This is particularly striking under

mediated communication, where a sizable fraction of receiver subjects use strictly dominated

strategies.

The challenge for future work will be to see whether the lessons learned from our deliberately

chosen simple setting extend to other communication environments. Specifically, it would be

nice to know whether there is a robust mediation scheme that facilitates communication for a

broad range of incentives and with relaxed knowledge requirements about the nature of private

information.
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A Appendix: equilibrium analysis

For the equilibrium analysis the framing of messages as directives or declaratives does not matter:

given any equilibrium under one frame, there exists an outcome-equivalent equilibrium under any

alternative frame, in which the message are simply renamed.

A.1 The set of equilibrium outcomes with direct talk

The receiver has seven possible types of responses to any message received: he can randomize

over all three actions, L, C, and R , randomize over two, e.g. C and R, or take a single action with

probability one. Any randomization with L and C in the support is ruled out as a best response,

because whenever the receiver is indifferent between L and C he strictly prefers R. In any pairwise

comparison of the remaining five response types, the sender in state s strictly prefers one of them.

It follows that if two messages are sent with positive probability in equilibrium and the receiver

responds differently after those message, the sender in state s will have a strict preference for

one of the messages, leaving the other message sent exclusively in state t. This, however, cannot

constitute an equilibrium, because the message that is exclusively sent in state t identifies the

state and leads to the least preferred action for the sender. Therefore, in any equilibrium either

only one message is sent or the receiver’s responses do not vary with the messages. In both cases,

the receiver takes action R in response to any message that is sent in equilibrium. It follows that

pooling is the only equilibrium outcome with direct communication. There are many

equilibria that support the pooling outcome. The equilibrium analysis does not discriminate

among these equilibria, although it seems reasonable to expect that the framing of messages

impacts behavior.

A.2 The set of equilibrium outcomes with mediated talk

Since the framing of messages is irrelevant for the equilibrium analysis, we will take advantage

of the notational convenience of conducting this analysis in the specific framework of mediated

declaratives. Recall that with mediated declaratives the set of sent messages {s, t} coincides with

the set of received messages. Pooling, where the receiver responds to all messages received in

equilibrium with action R, is supported by many equilibria. Suppose instead that the receiver

observes both messages with positive probability in equilibrium, and responds differently to

different messages. Call such an equilibrium influential. Since the receiver’s expected posterior

equals the prior, he will mix (possibly degenerately) over L and R after one message and over C

and R after the other. We will refer to the former type of lottery by LR and the latter by CR.

Regarding influential equilibria, there are two cases to consider:
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Case 1: The receiver uses LR after message s.

By sending message s the sender induces LR with probability one half and CR otherwise. By

sending message t she induces CR with probability one. Since at least one of the two lotteries

assigns positive probability to an action other than R, type s strictly prefers sending message s.

For the receiver to treat messages s and t differently type t must send message t with probability

greater than zero. Suppose type t sends message t with probability one. Then the receiver

assigns posterior probability 2
3 to type t after receiving message t. Thus action R is the unique

best reply after receiving message t. Therefore we have an equilibrium in pure strategies in which

sender type s sends message s, sender type t sends message t, the receiver responds to message

s with action L and to message t with action R.

Suppose type t sends message t with probability x ∈ (0,1). Then the posterior probability of

type t given message t is

γ ∶=
x1
2

x1
2 + σ(s∣s)

1
2
1
2

=

2x

2x + 1
.

The posterior probability of type t given message s is

δ ∶=
(1 − x)12

1
2

(1 − x)12
1
2 + σ(s∣s)

1
2
1
2

=

1 − x

2 − x
.

For the receiver to be indifferent between C and R following message t would require that

120γ = 90γ + 100(1 − γ), or γ =
10
13 . For this we would need x =

5
3 , which is impossible. For the

receiver to be indifferent between L and R following message s would require that 120(1 − δ) =

90δ + 100(1 − δ), or γ =
2
11 . For this we need x =

7
9 . With x =

7
9 the receiver takes action R with

probability one after receiving message t. This gives the sender a choice between inducing an LR

lottery that assigns probability less than one to R and inducing R with probability one. This

implies that sender type t strictly prefers sending message t, which contradicts x ∈ (0,1).

Thus for the case under consideration, the only influential equilibrium is the one in in which

type s sends message s and type t sends message t, which supports the outcome we refer to as

separation.

Case 2: The receiver uses LR after message t.

By sending message t, the sender induces LR with probability one. By sending message s

the sender induces LR with probability one half and CR otherwise. Since at least one of the

two lotteries assigns probability less than one to action R, type s of the sender strictly prefers

sending message t. For the receiver to respond differently after the two messages, type t must

send message s with probability greater than zero. Then, since only type t sends message s with
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positive probability the receiver’s unique best reply to message s is action C, which results in

sender type t receiving her lowest possible payoff. Since the case assumes that the receiver mixes

between L and R following message t, type t has a strict preference for message t over message

s. This implies that the two types pool on message t contradicting our assumption that we have

an influential equilibrium. Thus there is no influential equilibrium in this case.

In summary, since an equilibrium that is not influential is a pooling equilibrium, we have

shown that with mediation separation and pooling are the only two equilibrium out-

comes. Furthermore, we have found that there is a unique equilibrium supporting sep-

aration, which implies that for the case of separation, the equilibrium analysis pins

down message use. For the case of pooling, the equilibrium analysis does not pin down

message use.
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B Appendix: level-k analysis of mediation with a fraction

λ of players who ignore mediation

Table 19: Level-k Prediction for the Direct-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L C
Lk≥1 “s” “s” R C

Table 20: Level-k Prediction for the Mediated-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L R
Lk≥1 “s” “t” L R

Tables 19 and 20 reproduce the level-k analysis of the two declaratives games for easy ref-

erence. The analysis below is conducted in terms of declaratives, but is the same for directives

and the mediated direct mechanism, modulo adjusting the notation.

Suppose there is a fraction λ ∈ (0,1) of players who ignore the fact that there is mediation

in the mediated-talk treatments. The behavior of these players is pinned down by the level-k

analysis of the direct declaratives game, reproduced in Table 19. For the remaining fraction 1−λ

of players who understand that there is mediation, we have two options: they either recognize

that there is a fraction λ of players who ignore mediation, or they do not recognize this fact. In

the latter case, where they do not recognize, they analyze the game as indicated in Table 20. If

instead they do recognize, we can ask how small λ has to be for the analysis to remain the same

as in Table 20.

Consider receivers first. For L0 receivers it does not matter whether L0 senders do or do

not ignore mediation. Lk≥1 receivers who recognize that a fraction λ of senders ignore mediation

assign posterior probability 1
1+λ to type s after observing message “s.” For action L to remain

optimal after message “s” requires 1
1+λ120 ≥

1
1+λ100 + λ

1+λ90, which is satisfied if λ ≤
2
9 . L1

receivers who recognize that a fraction λ of senders ignore mediation assign posterior probability
1
2

1
2
+ 1

2
λ+(1−λ) =

1
3−λ to type s after observing message “t”. For action R to remain optimal after

message “t” imposes no additional constraint on λ.

Consider senders next. L0 sender behavior is pinned down by assumption. Thus, it suffices

to check incentives for Lk≥1 senders. If optimality is maintained for Lk≥2 senders, then it is

also maintained for L1 senders. An Lk≥2 sender’s payoff if her type is s and she sends message

“s” equals (1 − λ) (12110 + 1
260) + λ (1260 + 1

210) . If instead she sends message “t” her payoff is
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(1 − λ)60 + λ10. Thus type s prefers sending message “s” regardless of the value of λ. An Lk≥2
sender’s payoff if her type is t and she sends message “t” equals (1 − λ)130 + λ10. If instead she

sends message “s” her payoff is (1 − λ) (1280 + 1
2130) + λ (1210 + 1

2130) . Thus for it to be optimal

that type t sends message “t”, it is necessary and sufficient that λ ≤ 5
17 .

Combining the constraints for senders and receivers, it follows that the level-k analysis of

mediated talk survives as long as λ ≤
2
9 . Similarly, in a game where a fraction λ ≤

2
9 of players

play consistent with an equilibrium of the direct-talk game and the remaining players both

recognize that there is mediation and the fact that a fraction λ of players does not understand

this, it is an equilibrium for the latter kind of players to use separating strategies.
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C Appendix: receiver-anchored level-k analysis

Table 21: Level-k Prediction for the Direct-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “s” L C
Lk≥1 “s” “s” R C

Table 22: Level-k Prediction for the Direct-Directives Game

Sender’s Strategy Receiver’s Strategy
s t “L” “R”

L0 “L” “R” L R
L1 “L” “L” L C
Lk≥1 “L” “L” R C

Table 23: Level-k Prediction for the Mediated-Declaratives Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L R
Lk≥1 “s” “t” L R

Table 24: Level-k Prediction for the Mediated-Directives Game

Sender’s Strategy Receiver’s Strategy
s t “L” “R”

L0 “L” “R” L R
Lk≥1 “L” “R” L R

Table 25: Level-k Prediction for the Mediated-Direct-Mechanism Game

Sender’s Strategy Receiver’s Strategy
s t “s” “t”

L0 “s” “t” L R
Lk≥1 “s” “t” L R

In the receiver-anchored level-k analysis level-0 (L0) receivers are assumed to be credulous

in response to declaratives and obedient in response to directives. Lk senders best respond to

Lk receivers for all k ≥ 0 and Lk receivers best respond to Lk−1 senders for all k ≥ 1. Predictions

from the receiver-anchored level-k analysis are identical to those from the sender-anchored level-

k analysis for all the mediated-talk games. With direct talk there are small differences: The

receiver-anchored analysis predicts that in the direct-declaratives game, L0 senders pool on “s”

and in the direct-directives game L1 receivers respond with L to “L” and with C to “R”. The

Sender- and receiver-anchored analyses make the same predictions for all levels k > 1.
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D Appendix: Individual treatments

In this section we disaggregate and report data separately for each individual treatment.

D.1 Individual treatments: senders

Figure 7 shows sender behavior in each of the five treatments, in both the first 10 rounds and

the last 10 rounds, and relates observations to predictions.

The top panels report sender behavior in each of the two direct-talk treatments. There is a

noticeable difference between the two treatments in the first 10 rounds, which tends to vanish

in the last 10 rounds, especially for type-t behavior. Type-s senders in the first 10 rounds send

message “L” 92% of the time in the Direct-Directives treatment, more frequently than the 87%

of message “s” in the Direct-Declaratives treatment (p = 0.0476, Mann-Whitney test); in the

last 10 rounds they send message “L” 90% of the time in the Direct-Directives treatment, also

more frequently than the 82% of message “s” in the Direct-Declaratives treatment but with a

slightly lower statistical significance (p = 0.0575, Mann-Whitney test). For type-t senders, in the

first 10 rounds they send message “R” 49% of the time in the Direct-Directives treatment, more

frequently than the 29% of the message “t” in the Direct-Declaratives treatment (p = 0.0159,

Mann-Whitney test); in the last 10 rounds they send message “R” 10% of the time in the Direct-

Directives treatment, less frequently than the 14% of message “t” in the Direct-Declaratives

treatment but with no statistical significance (p = 0.2317, Mann-Whitney test).

The behavior of type-t senders in the initial rounds is consistent with them trying to direct

receivers to take their favorite action R: while our sender-anchored level-k analysis, where the

anchor is forthright behavior of senders at level 0, does not distinguish between the direct-

directives and direct-declaratives treatments, in a receiver-anchored level-k analysis, where the

anchor is credulity of receivers at level 0 (see the appendix) of the direct-directives game, at

level 0 type ts separate, sending message R, whereas in the analysis of the direct-declaratives

game they pool, sending message s. Overall, given the slight difference in initial behavior and

no discernible difference in terminal behavior, there appears to be no loss in pooling the data

from both treatments.

The lower panels of Figure 7 report sender behavior in each of the three mediated talk

treatments. In all three treatments the modal behavior is separation from the outset, with no

substantial difference across treatments. In the first 10 rounds, type-s senders send message “s”

92% of the time in the Mediated-Declaratives treatment, send message “L” 94% of the time in

the Mediated-Directives treatment, and send message “s” 91% of the time in the Mediated-Direct

Mechanism treatment (two-sided p ≥ 0.4206 in any pairwise comparison, Mann-Whitney tests);

39



0.00

0.20

0.40

0.60

0.80

1.00

"s/L" "t/R" "s/L" "t/R" "s/L" "t/R"

Predicted First 10 Rounds Last 10 Rounds

P
ro
p
o
rt
io
n

Message|Type s

Frequencies of Messages Conditonal on Type s:
First‐10‐Round and Last‐10‐Round Data

DIRECT‐DECLARATIVES DIRECT‐DIRECTIVES

(a) Direct-Talk Treatments: Type s

0.00

0.20

0.40

0.60

0.80

1.00

"s/L" "t/R" "s/L" "t/R" "s/L" "t/R"

Predicted First 10 Rounds Last 10 Rounds

P
ro
p
o
rt
io
n

Message|Type t

Frequencies of Messages Conditonal on Type t:
First‐10‐Round and Last‐10‐Round Data

DIRECT‐DECLARATIVES DIRECT‐DIRECTIVES

(b) Direct-Talk Treatments: Type t

0.00

0.20

0.40

0.60

0.80

1.00

"s/L" "t/R" "s/L" "t/R" "s/L" "t/R"

Predicted First 10 Rounds Last 10 Rounds

P
ro
p
o
rt
io
n

Message|Type s

Frequencies of Messages Conditonal on Type s:
First‐10‐Round and Last‐10‐Round Data

MEDIATED‐DECLARATIVES
MEDIATED‐DIRECTIVES
MEDIATED‐DIRECT MECHANISM

(c) Mediated-Talk Treatments: Type s

0.00

0.20

0.40

0.60

0.80

1.00

"s/L" "t/R" "s/L" "t/R" "s/L" "t/R"

Predicted First 10 Rounds Last 10 Rounds

P
ro
p
o
rt
io
n

Message|Type t

Frequencies of Messages Conditonal on Type t:
First‐10‐Round and Last‐10‐Round Data

MEDIATED‐DECLARATIVES
MEDIATED‐DIRECTIVES
MEDIATED‐DIRECT MECHANISM
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Figure 7: Senders’ Behavior in Individual Treatments:
First-10-Round and Last-10-Round Data

type-t senders send message “t” 74% of the time in the Mediated-Declaratives treatment, send

message “R” 84% of the time in the Mediated-Directives treatment, and send message “t” 80%

of the time in the Mediated-Direct Mechanism treatment (two-sided p ≥ 0.2222 in any pairwise

comparison, Mann-Whitney tests). In the last 10 rounds, type-s senders send message “s” 99%

of the time in the Mediated-Declaratives treatment, send message “L” 99% of the time in the

Mediated-Directives treatment, and send message “s” 97% of the time in the Mediated-Direct

Mechanism treatment (two-sided p ≥ 0.2652 in any pairwise comparison, Mann-Whitney tests);

type-t senders send message “t” 78% of the time in the Mediated-Declaratives treatment, send

message “R” 74% of the time in the Mediated-Directives treatment, and send message “t” 73%

of the time in the Mediated-Direct Mechanism treatment (two-sided p ≥ 0.6905 in any pairwise

comparison, Mann-Whitney tests).10 In all three treatments separation is more pronounced for

10For each of the four cases, a Kruskal-Wallis test further confirms that the three frequencies have no statistical
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s types than for t types. Absent significant differences across treatments, it makes sense to pool

the data from the three mediated-talk treatments.

D.2 Individual treatments: receivers

Figure 8 reports receiver behavior in each of the five treatments, in the first ten rounds and the

last ten rounds.
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Figure 8: Receivers’ Behavior in Individual Treatments:
First-10-Round and Last-10-Round Data

The top panels show receiver behavior in each of the two direct-talk treatments. In the last 10

rounds there is almost no difference in receiver behavior between the two direct-talk treatments.

Conditional on message “s/L,” the frequency of action R is 73% in the Direct-Declaratives treat-

differences from one another (p ≥ 0.2894).
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ment and 74% in the Direct-Directives treatment; conditional on message “t/R,” the frequency of

action R is 60% in the Direct-Declaratives treatment and 62% in the Direct-Directives treatment

(p ≥ 0.8413, Mann-Whitney tests). In the first 10 rounds, there is also no noticeable difference

in receiver behavior following message “t/R” between the two treatments, but following message

“s/L” receivers respond more frequently with action L in the Direct-Directives treatment than in

the Direct-Declaratives treatment. Conditional on message “t/R,” the frequency of action C is

55% in the Direct-Declaratives treatment and 56% in the Direct-Directives treatment (two-sided

p = 0.6905, Mann-Whitney test); conditional on message “s/L,” the frequency of action L is 61%

in the Direct-Directives treatment, significantly higher than the 35% in the Direct-Declaratives

treatment (p < 0.01, Mann-Whitney test). There is some support for this kind of initial behavior

in the receiver-anchored level-k analysis: level-1 receivers respond with action L to message “L”

under direct directives, whereas they respond with action R to message “s” under direct declar-

atives. This difference between treatments is slight and vanishes over time, suggesting that there

is no loss in pooling the data from the two direct-talk treatments.

The lower panels of Figure 8 show receiver behavior in each of the three mediated-talk treat-

ments. In all three treatments the modal behavior is separation from the outset, with no sig-

nificant variations across the treatments. In the first 10 rounds, conditional on message “s/L,”

the frequency of action L is 77% in the Mediated-Declaratives treatment, 87% in the Mediated-

Directives treatment, and 84% in the Mediated-Direct Mechanism treatment (two-sided p ≥ 0.402

in any pairwise comparison, Mann-Whitney tests); conditional on message “t/R,” the frequency

of action R is 74% in the Mediated-Declaratives treatment, 77% in the Mediated-Directives treat-

ment, and 81% in the Mediated-Direct Mechanism treatment (two-sided p ≥ 0.222 in any pairwise

comparison, Mann-Whitney tests).11

Departures towards action R following message “s/L” and toward action C following mes-

sage “t/R” are observed in terminal behavior, which are common to all three treatments. In

the last 10 rounds, conditional on message “s/L,” the frequency of action R is 33% in the

Mediated-Declaratives treatment, 27% in the Mediated-Directives treatment, and 32% in the

Mediated-Direct Mechanism treatment (two-sided p = 0.9166 in any pairwise comparison, Mann-

Whitney tests); conditional on message “t/R,” the frequency of action C is 23% in the Mediated-

Declaratives treatment, 29% in the Mediated-Directives treatment, and 18% in the Mediated-

Direct Mechanism treatment (two-sided p ≥ 0.4206 in any pairwise comparison, Mann-Whitney

tests).12 The homogeneity of the three mediated talk treatments suggests that pooling the data

from the three treatments is without loss.

11For each of the two cases, a Kruskal-Wallis test further confirms that the three frequencies have no statistical
differences from one another (p ≥ 0.3791).

12For each of the two cases, a Kruskal-Wallis test further confirms that the three frequencies have no statistical
differences from one another (p ≥ 0.6126).
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D.3 Individual treatments: outcomes

Table 26 reports the outcomes for the two direct-talk treatments over the first and last 10 rounds.

While it appears that initially type s is somewhat more readily identified in the Direct-

Directives treatment, that difference disappears over time. In the last 10 rounds the outcomes

from the two treatments are very similar, where the frequencies of the pooling action R are

70% in the Direct-Declaratives treatment and 74% in the Direct-Directives treatment (two-sided

p = 0.6905, Mann-Whitney test).

L C R

s 0% 0% 50%

t 0% 0% 50%

Predicted

L C R

s 15% 7% 30%

t 13% 10% 25%

First 10 Rounds

L C R

s 7% 9% 39%

t 6% 8% 31%

Last 10 Rounds

(a) Direct-Declaratives

L C R

s 30% 4% 19%

t 15% 13% 19%

First 10 Rounds

L C R

s 6% 7% 36%

t 6% 8% 37%

Last 10 Rounds

(b) Direct-Directives

Table 26: Direct Communication Outcomes (Treatment Level): Joint Frequencies
over Types and Actions in the First and Last 10 Rounds

Table 27 reports the outcomes for the three mediated-talk treatments over the first and last 10

rounds. The frequencies of outcome (s,L) in the first 10 and last 10 rounds are 17% and 18% in

the Mediated-Declaratives treatment, commonly 20% in the Mediated-Directives treatment, and

17% and 16% in the Mediated-Direct Mechanism treatment. The frequencies of outcome (t,R)

in the first 10 and last 10 rounds are 36% and 32% in the Mediated-Declaratives treatment,

35% and 32% in the Mediated-Directives treatment, and 42% and 39% in the Mediated-Direct

Mechanism treatment. The outcomes are fairly homogeneous, both across time (p ≥ 0.4227,

Wilcoxon signed-rank tests) and across treatments (two-sided p ≥ 0.1732 in any relevant pairwise
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comparison, Mann-Whitney tests).13 In each of the six panels at least 76% of the data are

consistent with separation. In line with theory, conditional on type s, the distribution over

actions is bimodal, placing substantial weight on action L, the optimal action conditional on

identifying type s.

L C R

s 25% 0% 25%

t 0% 0% 50%

Predicted

L C R

s 17% 7% 23%

t 7% 9% 37%

First 10 Rounds

L C R

s 18% 7% 28%

t 5% 10% 32%

Last 10 Rounds

(a) Mediated-Declaratives

L C R

s 20% 6% 25%

t 5% 9% 35%

First 10 Rounds

L C R

s 20% 9% 24%

t 4% 11% 32%

Last 10 Rounds

(b) Mediated-Directives

L C R

s 17% 5% 24%

t 5% 7% 42%

First 10 Rounds

L C R

s 16% 6% 28%

t 4% 7% 39%

Last 10 Rounds

(c) Mediated-Direct Mechanism

Table 27: Mediated-Communication Outcomes (Treatment Level): Joint Frequencies
over Types and Actions in the First and Last 10 Rounds

D.4 Individual treatments: payoffs

Figure 9 reports the payoffs for all five treatments over the first and last 10 rounds.

13For each of the four comparisons across treatments, a Kruskal-Wallis test further confirms that the three
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(b) Receivers’ Average Payoffs

Figure 9: Average Payoffs in Direct Talk vs. Mediated Talk:
First-10-Round and Last-10-Round Data

Payoff differences are small. This is not that surprising given that predicted payoff differences

are themselves small. It is even less surprising in light of the fact that there is substantial noise

in both sender and receiver behavior. Combining sender and receiver behavior compounds that

noise when considering outcomes and payoffs. Nevertheless, regardless of whether we consider

the first ten or the last ten rounds, and for both senders and receivers, payoffs in the mediated-

talk treatments are never less than payoffs in the direct talk treatments. This suggests that

mediation has a positive effect on payoffs.

frequencies have no statistical differences from one another (p ≥ 0.2535).
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E Appendix: Session-level data

In this section we report outcome data for each session, for the first and last 10 rounds.

E.1 Session level data on sender behavior

Figure 10 reports sender behavior in each of the five direct-declaratives sessions. There is some

heterogeneity: in Session 2 types s send message “t” at three times the rate they send it in all

other sessions. Also, in the first ten rounds there are three sessions in which types t send message

“t” with considerably higher frequency than in the other two sessions; this behavior is consistent

with over-communication in the first ten rounds of those three sessions. Overall, however, there

is uniformity in modal behavior. In all five sessions, in both the first 10 and the last 10 rounds,

and for both types the modal message is “s”, consistent with the level-k prediction.
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Figure 10: Senders’ Behavior in Direct-Declaratives: First-10-Round and Last-10-Round Data
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Figure 11 reports sender behavior in each of the five direct-directives sessions. There is con-

siderable over-communication in the first ten rounds: in four of the five sessions more than 40%

of types t send message “R”; while this is consistent with postulated level-0 behavior, predicted

behavior for all higher levels is for types t to send message “L”. This over-communication dis-

appears in the last ten rounds. There modal behavior is uniform across sessions: both types

in all sessions send message “L” with at least probability 0.8. This is in line with the level-k

prediction.
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Figure 11: Senders’ Behavior in Direct-Directives: First-10-Round and Last-10-Round Data
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Figure 12 reports sender behavior in each of the five mediated-declaratives sessions. There

is some under-communication in both the first and last ten rounds. Even in the last ten rounds

there are two sessions in which type t senders send message “s” at least 30% of the time. Modal

behavior is uniform across both the first and last ten periods and across all sessions: the majority

of types s send message “s” and the majority of types t send message “t”. This is the separating

strategy predicted by the level-k analysis.
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Figure 12: Senders’ Behavior in Mediated-Declaratives: First-10-Round and Last-10-Round
Data
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Figure 13 reports sender behavior in each of the five mediated-directives sessions. There is

some under-communication and heterogeneity, especially in the last ten rounds, with one session

being fully separating and another session in which types t send the two messages “L” and

“R” with roughly equal probability. In the first ten rounds modal behavior is separation in all

five sessions. In the last ten rounds modal behavior is separation in four out of five sessions.

Separation is predicted by the level-k analysis.
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Figure 13: Senders’ Behavior in Mediated-Directives: First-10-Round and Last-10-Round Data
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Figure 14 reports sender behavior in each of the five mediated-direct-mechanism sessions.

Again, there is some under-communication and heterogeneity, especially in the last ten rounds,

with three sessions in which types t send message “L” more than 30% of the time. In the first ten

rounds modal behavior is separation in all five sessions. In the last ten rounds modal behavior

is separation in four out of five sessions. Separation is predicted by the level-k analysis.
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Figure 14: Senders’ Behavior in Mediated-Direct Mechanism:
First-10-Round and Last-10-Round Data
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E.2 Session level data on receiver behavior

Figure 15 reports receiver behavior in each of the five direct-declarative sessions. There is hetero-

geneity in the response to message “t” both in the first and in the last ten rounds. Message “t”

should not be observed according to predicted sender behavior and is indeed observed relatively

infrequently. In the first ten rounds in three of the sessions the modal response is C. In the last

ten rounds action C is still a frequent response in two sessions, but the modal response is R in

four out of five sessions. Both responses C and R to message “t” are consistent with the pooling

equilibrium prediction in which only message “s” is sent, but only C is supported by the level-k

analysis.

Message “s” is the only message receivers should observe according to predicted sender be-

havior and is also the most frequent message they do observe. In the first ten rounds the modal

response to message “s” is action R, consistent with the level-k analysis, in four of the five

sessions. The other frequent response to message “s” in the first ten round is action L, which

is the best response to postulated level-0 sender behavior and would be a best response with

sufficient over-communication by senders. The modal response to message “s” is action R in all

five sessions in the last ten periods, consistent with predicted receiver behavior.
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Figure 15: Receivers’ Behavior in Direct-Declaratives: First-10-Round and Last-10-Round Data
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Figure 16 reports receiver behavior in each of the five direct-directives sessions. There is

heterogeneity in the response to message “R” both in the first and in the last ten rounds. Message

“R” should not be observed according to predicted sender behavior and is indeed observed

relatively infrequently by the receiver. In the first ten rounds in three of the sessions the receiver’s

modal response is C. In the last ten rounds action C is still a frequent response in two sessions,

but the modal response is R in four out of five sessions. Both responses C and R to message

“R” are consistent with the pooling equilibrium prediction in which only message “L” is sent,

but only C is supported by the level-k analysis. This closely resembles the pattern we observe

with responses to message “t” in the direct-declaratives sessions.

Message “L” is the only message receivers should observe according to predicted sender

behavior and is also the most frequent message they do observe. In the first ten rounds the

modal response to message “L” is action L in all five sessions. This is consistent with postulated

level-0 behavior, but not with predicted level-k behavior for any level above 0; it would be a

best reply with sufficient over-communication by senders. The modal response to message “s” is

action R in all five sessions in the last ten periods, consistent with predicted receiver behavior.

Thus in all five sessions there is a dramatic shift in behavior from the first ten rounds to the last

ten rounds in the direction of the theoretical prediction.
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Figure 16: Receivers’ Behavior in Direct-Directives: First-10-Round and Last-10-Round Data
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Figure 17 reports receiver behavior in each of the five mediated-declaratives sessions. In the

first ten rounds, in four out of five sessions, the modal receiver strategy is separation, responding

to message “s” with action L and to message “t” with action R. In the last ten rounds there

are two sessions in which the modal receiver strategy is separation; in two sessions the modal

receiver strategy is pooling. Thus while we see separation more often than with direct talk,

there is considerable heterogeneity and the tendency toward separation is more pronounced in

the early rounds.
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Figure 17: Receivers’ Behavior in Mediated-Declaratives:
First-10-Round and Last-10-Round Data
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Figure 18 reports receiver behavior in each of the five mediated-directives sessions. In the first

ten rounds, in all five sessions, the modal receiver strategy is separation, responding to message

“L” with action L and to message “R” with action R. In the last ten rounds there are four sessions

in which the modal receiver strategy is separation. As with mediated declaratives, separation

is more pronounced in the first ten than the last ten rounds. Departures from separation are

in the direction of taking action R following message “L” and taking action C in response to

message “R”. The former suggests increased pessimism about being able to extract information

form message “L”, while the latter suggests, increased optimism about the ability to extract

information from message “R”. The tendency toward separation as the modal behavior is in line

with predicted behavior.
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Figure 18: Receivers’ Behavior in Mediated-Directives:
First-10-Round and Last-10-Round Data
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Figure 19 reports receiver behavior in each of the five mediated-direct-mechanism sessions.

In the first ten rounds, in all five sessions, the modal receiver strategy is separation, respond-

ing to message “L” with action L and to message “R” with action R. In the last ten rounds

there are four sessions in which the modal receiver strategy is separation. As with mediated

declaratives, separation is more pronounced in the first ten than the last ten rounds. Departures

from separation are in the direction of taking action R following message “L” and taking action

C in response to message “R”. The former suggests increased pessimism about being able to

extract information form message “L”, while the latter suggests, increased optimism about the

ability to extract information from message “R”. The behavior pattern in the mediated-direct-

mechanism sessions closely resembles that in the mediated directives sessions. The tendency

toward separation as the modal behavior is in line with predicted behavior.
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Figure 19: Receivers’ Behavior in Mediated-Direct Mechanism:
First-10-Round and Last-10-Round Data

E.3 Session-level outcomes: direct declaratives

Table 28 presents the observed outcomes for each of the five direct-declaratives sessions, aggre-

gated over the first 10 and the last 10 rounds.

In all five sessions in the last ten rounds more than 60% of the data are consistent with

pooling and in four out of five sessions more than 70% of the data are consistent with pooling.

In each session there is more weight on the pooling outcome during the last ten rounds than

during the first ten rounds. Session level data support the conclusion that in the direct-talk

declaratives treatment behavior in the last ten rounds is best described by pooling.
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L C R

s 0% 0% 50%

t 0% 0% 50%

Predicted

L C R

s 10% 9% 29%

t 15% 14% 23%

First 10 Rounds

L C R

s 10% 5% 30%

t 14% 8% 33%

Last 10 Rounds
(a) Session 1

L C R

s 13% 7% 35%

t 10% 7% 28%

First 10 Rounds

L C R

s 11% 7% 36%

t 5% 8% 33%

Last 10 Rounds
(b) Session 2

L C R

s 13% 7% 36%

t 11% 7% 26%

First 10 Rounds

L C R

s 4% 11% 49%

t 4% 6% 26%

Last 10 Rounds
(c) Session 3

L C R

s 23% 5% 21%

t 16% 11% 24%

First 10 Rounds

L C R

s 4% 12% 38%

t 3% 11% 32%

Last 10 Rounds
(d) Session 4

L C R

s 16% 9% 31%

t 11% 9% 24%

First 10 Rounds

L C R

s 6% 8% 42%

t 5% 6% 33%

Last 10 Rounds
(e) Session 5

Table 28: Communication Outcomes in Direct-Declaratives (Session Level): Joint Frequencies
over Types and Actions in the First and Last 10 Rounds
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E.4 Session-level outcomes: direct directives

Table 29 presents the observed outcomes for each of the five direct-directives sessions, aggregated

over the first 10 and the last 10 rounds.

In all five sessions in the last ten rounds more than 65% of the data are consistent with

pooling, and the weight on pooling increases from the the first to the last ten rounds. During the

first ten rounds there are systematic departures from pooling. In terms of our level-k analysis,

the pattern of these departures from pooling is consistent with there being a mix of L0 and of

Lk≥1 players. According tho the level-k analysis, all type-action combinations except (s,C) have

positive probability. This is consistent with (s,C) being the least frequently observed type-action

pair in the first ten rounds of each of the five direct-talk directive sessions.
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L C R

s 0% 0% 50%

t 0% 0% 50%

Predicted

L C R

s 24% 4% 24%

t 14% 10% 24%

First 10 Rounds

L C R

s 6% 6% 38%

t 6% 9% 35%

Last 10 Rounds
(a) Session 1

L C R

s 28% 6% 17%

t 13% 13% 23%

First 10 Rounds

L C R

s 4% 6% 39%

t 1% 7% 43%

Last 10 Rounds
(b) Session 2

L C R

s 32% 3% 21%

t 18% 12% 14%

First 10 Rounds

L C R

s 9% 8% 32%

t 10% 4% 37%

Last 10 Rounds
(c) Session 3

L C R

s 34% 1% 14%

t 14% 19% 18%

First 10 Rounds

L C R

s 8% 8% 34%

t 4% 12% 34%

Last 10 Rounds
(d) Session 4

L C R

s 29% 8% 18%

t 17% 13% 15%

First 10 Rounds

L C R

s 2% 7% 36%

t 9% 6% 40%

Last 10 Rounds
(e) Session 5

Table 29: Communication Outcomes in Direct-Directives (Session Level): Joint Frequencies
over Types and Actions in the First and Last 10 Rounds
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E.5 Session-level outcomes: mediated declaratives

Table 30 presents the observed outcomes for each of the five mediated declaratives sessions,

aggregated over the first 10 and the last 10 rounds.

If we measure proximity to separation versus pooling according to whether the frequency of

(s,L) outcome realizations is closer to 25% (as separation would predict) than to 0% (as pooling

would predict), then there are three sessions in which the outcome in the last ten periods is closer

to separation than to pooling. During the first ten rounds four sessions would be categorized

as separating according to this role of thumb. Finally, in all five sessions in the last ten rounds

(s,L) is the most frequent type-action pair in which action R is not taken.

With only three out of five sessions closer to separation than pooling, there is considerable

heterogeneity across sessions in the last ten rounds. Still, the modal outcome realization not

involving action R is (s,L) in all five sessions in the last ten rounds and in four out of five

sessions in the first ten rounds, suggesting an overall tendency toward separation.
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L C R

s 25% 0% 25%

t 0% 0% 50%

Predicted

L C R

s 17% 8% 28%

t 11% 3% 33%

First 10 Rounds

L C R

s 23% 10% 24%

t 2% 8% 33%

Last 10 Rounds
(a) Session 1

L C R

s 15% 6% 25%

t 9% 9% 36%

First 10 Rounds

L C R

s 11% 5% 29%

t 6% 6% 43%

Last 10 Rounds
(b) Session 2

L C R

s 8% 10% 23%

t 5% 12% 42%

First 10 Rounds

L C R

s 7% 3% 43%

t 2% 3% 42%

Last 10 Rounds
(c) Session 3

L C R

s 26% 3% 23%

t 2% 8% 38%

First 10 Rounds

L C R

s 21% 7% 29%

t 6% 7% 30%

Last 10 Rounds
(d) Session 4

L C R

s 21% 7% 17%

t 7% 15% 33%

First 10 Rounds

L C R

s 27% 9% 15%

t 9% 25% 15%

Last 10 Rounds
(e) Session 5

Table 30: Communication Outcomes in Mediated-Declaratives (Session Level): Joint
Frequencies over Types and Actions in the First and Last 10 Rounds
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E.6 Session-level outcomes: mediated directives

Table 31 presents the observed outcomes for each of the five mediated directives sessions, aggre-

gated over the first 10 and the last 10 rounds.

If we measure proximity to separation versus pooling according to whether the frequency of

(s,L) outcome realizations is closer to 25% than to 0% then there are four sessions in which the

outcome in the last ten periods is closer to separation than to pooling. The session closer to

pooling is Session 4. There are also four out of five sessions closer to separation than pooling

during the first ten rounds, and three sessions are closer to separation than pooling throughout.

With four out of five sessions closer to separation than pooling, there is heterogeneity across

sessions in the last ten rounds. Still, the modal outcome realization not involving action R is

(s,L) in four out of five sessions in the last ten rounds and in all five sessions in the first ten

rounds, suggesting an overall tendency toward separation.
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L C R

s 25% 0% 25%

t 0% 0% 50%

Predicted

L C R

s 10% 4% 29%

t 8% 9% 40%

First 10 Rounds

L C R

s 19% 4% 29%

t 1% 7% 40%

Last 10 Rounds
(a) Session 1

L C R

s 23% 9% 19%

t 3% 12% 34%

First 10 Rounds

L C R

s 20% 14% 20%

t 6% 16% 24%

Last 10 Rounds
(b) Session 2

L C R

s 19% 7% 23%

t 4% 10% 37%

First 10 Rounds

L C R

s 19% 16% 22%

t 7% 18% 18%

Last 10 Rounds
(c) Session 3

L C R

s 21% 9% 26%

t 7% 13% 24%

First 10 Rounds

L C R

s 10% 10% 26%

t 7% 11% 36%

Last 10 Rounds
(d) Session 4

L C R

s 25% 3% 30%

t 2% 1% 39%

First 10 Rounds

L C R

s 33% 0% 25%

t 1% 1% 40%

Last 10 Rounds
(e) Session 5

Table 31: Communication Outcomes in Mediated-Directives (Session Level): Joint Frequencies
over Types and Actions in the First and Last 10 Rounds
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E.7 Session-level outcomes: mediated direct mechanism

Table 32 presents the observed outcomes for each of the five mediated-talk direct mechanism

sessions, aggregated over the first 10 and the last 10 rounds.

If we measure proximity to separation versus pooling according to whether the frequency of

(s,L) outcome realizations is closer to 25% than to 0% then there are four sessions in which the

outcome in the last ten rounds is closer to separation than to pooling. The session (very) near

to pooling is Session 4. All five sessions are closer to separation than pooling during the first ten

rounds.

With four out of five sessions closer to separation than pooling, there is heterogeneity across

sessions in the last ten rounds. Still, the modal outcome realization not involving action R is

(s,L) in four out of five sessions in the last ten rounds and in all five sessions in the first ten

rounds, suggesting an overall tendency toward separation.
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L C R

s 25% 0% 25%

t 0% 0% 50%

Predicted

L C R

s 16% 4% 30%

t 5% 5% 40%

First 10 Rounds

L C R

s 19% 5% 36%

t 5% 2% 33%

Last 10 Rounds
(a) Session 1

L C R

s 14% 4% 27%

t 4% 2% 49%

First 10 Rounds

L C R

s 22% 4% 22%

t 3% 6% 43%

Last 10 Rounds
(b) Session 2

L C R

s 23% 7% 17%

t 4% 13% 36%

First 10 Rounds

L C R

s 26% 6% 12%

t 4% 12% 40%

Last 10 Rounds
(c) Session 3

L C R

s 17% 6% 24%

t 6% 10% 37%

First 10 Rounds

L C R

s 0% 0% 53%

t 0% 3% 44%

Last 10 Rounds
(d) Session 4

L C R

s 16% 4% 20%

t 4% 7% 49%

First 10 Rounds

L C R

s 16% 14% 18%

t 8% 12% 32%

Last 10 Rounds
(e) Session 5

Table 32: Communication Outcomes in Mediated-Direct Mechanism (Session Level): Joint
Frequencies over Types and Actions in the First and Last 10 Rounds
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